A majority of people in the United States use complementary and alternative therapies, and this use is increasing. With the increasing interest, providers must evaluate potential risks and benefits of these therapies. This article describes challenges of a feasibility study of acupuncture as a potential therapeutic adjunct to prevent atrial fibrillation following coronary artery bypass graft surgery. Institutional review board approval, consent logistics, implementation issues, and rapid changes in clinical practice were the primary challenges faced. Unique technological features of the institution helped address these challenges. The study protocol was acceptable to staff, patients, and family and was considered safe for these patients. However, the protocol was not feasible as designed; therefore, the efficacy of acupuncture could not be determined. Continued research is needed to evaluate the effectiveness of acupuncture to prevent atrial fibrillation following coronary artery bypass graft surgery. Recommendations for future studies of complementary and alternative therapies in acute and critical care settings are offered. Keywords: acupuncture, complementary and alternative therapies, feasibility study ABSTRACT R ecent studies reveal that a majority of persons surveyed in the United States use or have used complementary and alternative therapies and that the use of these therapies has increased over time. 1, 2 With the public's increasing interest in these therapies, healthcare providers must be mindful of their patients' use of these alternatives as adjuncts to care to ensure that potential adverse interactions are avoided. 3, 4 It is important that providers examine the evidence and conduct studies to evaluate the potential efficacy of complementary and alternative therapies, weighing the potential risk-benefit ratio for each patient. 5 In this contemporary context, acupuncture therapy was selected for testing as a potential therapeutic adjunct to prevent atrial fibrillation during hospitalization for coronary artery bypass graft (CABG) surgery.
This article describes the challenges encountered in implementing a feasibility study designed to evaluate the safety, acceptability, feasibility of delivery, and potential efficacy of acupuncture in preventing atrial fibrillation in patients hospitalized after CABG surgery. The challenges of implementing the acupuncture study protocol in a complex cardiac setting and the strategies used to address these challenges are described.
Background and Review of Literature
Atrial fibrillation is the most common adverse event after CABG surgery. 6 Approximately one-third of patients who undergo CABG surgery in the United States will develop atrial fibrillation. 7 Atrial fibrillation delays patient recovery and adds an estimated $153 million annually to hospital costs. 8 In addition to the delay of patients' full and rapid recovery, it can affect long-term outcomes including declines in cognition 9 and mortality. 10 The causes of atrial fibrillation are largely unknown, treatments are wide and varied, and no treatments have proven to prevent new atrial fibrillation in all patients. 10, 11 Despite intensive investigative efforts, no therapy has proven sufficiently effective in preventing atrial fibrillation after CABG, warranting a search for alternative or adjunctive approaches. Atrial fibrillation is a significant and enduring problem with no fully effective solution; it has been characterized as "an old problem crying for new solutions." 12 Complementary therapies for atrial fibrillation after CABG surgery warrant closer evaluation. Acupuncture has been used successfully with cardiac patients to improve cardiovascular function, and 2 case reports document its success in terminating atrial fibrillation; as such, acupuncture was selected for a feasibility study to examine its potential as an adjunct to prevent atrial fibrillation after CABG surgery.
Complementary and Alternative Therapies
Complementary and alternative therapies are practices and products that are neither typically mainstream nor considered part of conventional medicine. 13 Integrative medicine is the practice of combining such therapies with conventional care and has been incorporated into many diverse medical and healthcare systems. 13 To accomplish integration, the premises of each system of care must be understood and the essence blended with elements of the other system. The public's use of complementary and alternative therapies is increasing in the United States.
1,2 A national survey of critical care nurses documented the increasing interest in and personal use of complementary therapies and an increasing use of and demand for these therapies by their patients. [14] [15] [16] A literature review identified some provocative, though limited, evidence for the use of acupuncture for the treatment of cardiac arrhythmias. 17 It is in this context that a protocol exploring the feasibility of the use of acupuncture as a complementary therapy to prevent atrial fibrillation surrounding heart surgery was conceived, funded, and implemented.
Pilot Study Methods
Access to the CABG surgical population was secured through meetings with key representatives from nursing, cardiology, and cardiovascular surgery services, and the pilot study project was submitted for funding as part of a large P-20 Center grant submitted to the National Institutes of Health. When center funding was received, the acupuncture feasibility pilot study was scheduled for implementation in the second phase of pilot funding (year 2). Application was made to the institutional review boards (IRBs) of the institution at which the study would take place and the university at which the investigator was affiliated. The acupuncture protocol was implemented and refinements were made as necessary to adjust to clinical realities. The study enrolled 10 surgical patients undergoing CABG, 8 of whom actually received acupuncture therapy. The interdisciplinary team that was formed included several nurses, a physician (cardiologist specializing in electrophysiology), a certified clinical research coordinator, and several practitioners of acupuncture from the integrative medicine services at the institution. The planned study comprised 2 phases-phase I involved the preventive administration of acupuncture, and phase 2 involved identification of participants before and after surgery and implementation of the acupuncture intervention in only those patients who developed persistent atrial fibrillation. This article focuses on phase I of the study. 
Protocol
In this study, it was proposed that acupuncture would be used in a preventive manner before CABG surgery in a convenience sample of 15 patients who were at high risk for atrial fibrillation after CABG surgery. The protocol called for the identification of potential patient participants at the time of scheduling for surgery, promptly followed by a review of inclusion and exclusion criteria, the recruitment and consent process, and enrollment into the study (Figure 1) . By design, patients were to receive at least 1 acupuncture treatment before surgery and then daily after surgery until discharge.
Study Strengths
Significant strengths were identified in the study that generated optimism for its success. We were fortunate to have integrative medicine and the Institute for Health and Healing on the campus of the Abbott Northwestern Hospital.
This entity provides integrative therapies through its inpatient and outpatient arms and employs more than 45 integrative therapists providing therapies such as massage, music therapy, guided imagery, and acupuncture. An experienced team of certified acupuncturists was present on staff.
Additional strengths of the study included having a research-intensive cardiac institute, administrative support, and the interprofessional team working on the study. A nurse research coordinator who was familiar with the care environment and internal to the institution from the adjacent affiliated research foundation was contracted to implement the study protocol within the institution. The coordinator was experienced within the institution, understood the flow of care, and could easily track patients. He was aware of the institution's many policies regarding the conduct of research and was familiar with the necessary processes of approval and documentation.
The institution used a tracking system called NaviCare, which tracks the patient's status on the day of his or her surgery. Patients moved rapidly through the system, tracked by the integrated system, which was useful for recruitment and other aspects of protocol implementation to locate the patients. To operate the system, hospital staff or providers electronically enter patients' changes in location, for example, movement of patients in or out of a room in a clinic, unit, or procedure; this makes the location visible to others who log into the system. The location and movement of the patient from registration, surgery preparation, and recovery to his or her hospital room are tracked by this system and can be observed by anyone who needs to determine the exact current location of the patient. Using an electronic system enabled the research coordinator to identify patients and determine the appropriate time to obtain informed consent from the patient. The system facilitates a more efficient use of time of clinicians and researchers alike and fosters better use of time throughout the day, because one does not need to physically search for patients or experience a futile visit to a patient care area only to find that the patient is not on location.
Access to Patients
A significant support for the study was expressed by staff and nursing managers in the units involved in the study. Investigators contacted the unit managers by phone, attended nursing staff meetings, and physically visited the patient care nursing units before study implementation to enlist support for the study. To inform providers and garner staff and managerial support for the conduct of the protocol in that setting, investigators met with all nurse managers on the several units in which the patients would be identified, recruited, and treated. A national survey had documented an openness of critical care nurses to complementary and alternative therapies. 16 Nurses reported using therapies for their own use and for that of their patients. 14, 16 Similarly, a survey showed positive attitudes of nurses toward complementary therapies at this institution. 18 The study was funded and access to patients at a large tertiary care center was secured. The study had the appearance of being highly feasible in light of its limited size, straightforward goals, and the institutional strengths of the clinical setting in which it was to be implemented. All of the ingredients for a successful study seemed to be in place. As planning and implementation of the study got underway, a number of challenges were encountered.
Challenges Encountered
A number of challenges, both planned and unplanned, were encountered during the conduct of the acupuncture protocol. These challenges, though specific to the conduct of this work, are likely to be in common with trials of other integrative therapies in other populations. The strengths in the protocol and the intrinsic qualities within the institutional setting were capitalized on. During the implementation of the feasibility study, the protocol was sequentially refined to more suitably incorporate the realities of the fastpaced, technologically advanced practice setting. The challenges are described below.
Institutional Review Board Approvals
The first challenge faced by the investigation team was the need for dual application to 2 separate IRBs, as is often required when a university faculty member is the principal investigator of a study at a nonuniversity institution. Approval is required from the university at which the faculty member is employed and from the institution at which the investigation will take place. This resulted in an uneven time frame during which recommendations of one board did not match the other review board. The response to stipulations and adjudication, elaboration of the intent, safety, and purpose took additional time.
Members of one IRB did not understand the cardiac rhythm or the rationale for the acupuncture study, and therefore additional explanations further delayed the approval process. Also, when subsequent revisions were made in the protocol eligibility criteria, these changes in protocol required dual IRB review and approval, which delayed the implementation of desired changes. As often is the case for a protocol submitted to the IRB of a clinical agency by a nonemployee, the fee for review of the clinical institution was $3000, with a $500 fee charged for each revision. Fortunately, the IRB costs were waived for this feasibility study, which had only limited resources.
Identifying Participants
Timely identification of potential patient participants was an issue. The protocol was originally designed to incorporate patient care realities along with knowledge and experience of the population at this institution, but when the specifics of patient care became evident, the need for alternative plans was recognized. Access and timing logistics related to patient availability and structure of care were somewhat immutable elements that were not fully accounted for until the implementation of the study. A detailed observation and recording of the actual timing and protocols of care would have proved helpful if done immediately before the actual implementation of the study protocol.
The acupuncture protocol needed modification to accommodate the realities of care delivery in the selected practice setting, including patient identification. In identifying potential patient participants, the small window of patient availability was a challenge. For example, in the identification of eligible patient participants, the catheterization laboratory reports were reviewed at the end of the day to identify patients who needed surgery. This did not allow time for the coordinator to screen and consent the patients throughout the day to correspond to the availability of the acupuncturists. After catheterization, the cardiologist and surgeon visited the patient to discuss options and agree on the mode of management. Therefore, consent was not appropriate before these discussions. In this scenario, administration of acupuncture before surgery was often not possible. In addition, there were further delays in obtaining patient consent when the surgeon's communication with the patient about the plan for his or her care occurred late in the day or early evening after research staff had left for the day; this made accrual of participants difficult. Originally, the initial eligibility criteria required documentation of a history of atrial fibrillation. After it was determined that this information was not consistently available at the time of consenting, this criterion was dropped with IRB approval.
Consent
The physical status and circumstances of each patient posed potential ethical challenges. Patients who are about to undergo a potentially life-threatening procedure may be viewed as vulnerable. These patients may require surgery, and therefore they may not want to risk alienating their care providers by refusing study participation. This may be stressful to the patients and their families. In recruitment and consent processes, it was important to be clear about the right to withdraw or refuse participation. Care was also taken to recruit patients when it did not interfere with care activities and in a manner such that they did not feel coerced or otherwise vulnerable. Researchers were respectful when patients responded that they could not face "one more thing."
Numerous ongoing studies were conducted by investigators at this large institution, and they often targeted recruitment of the same patients. This required negotiation of recruitment and corecruitment. The research coordinator specialized in studies of patients receiving surgical interventions. He conducted multiple protocols in the cardiac surgery population and worked to ease the strain between potentially competing studies and study investigators. He could effectively prioritize study-related activities across all studies. He also worked with investigators to determine potential overlap and considered "acceptable" versus "unacceptable" conflicts or confounds between protocols ahead of implementation. The participation of an internal research coordinator as opposed to a graduate or an undergraduate research assistant increased the cost of the study, but it brought the advantage of increased knowledge of the patient population, the local IRB, and medical records policies and procedures. Another advantage was that he could work on other protocols within the research institute protocols when our study had no potential participants. The advantage of having an experienced clinical research coordinator on the team became evident with the complexity of the issues surrounding informed consent.
We encountered some patients who were enrolled in other long-term study protocols and they did not want to participate in an additional study or they simply did not know whether participation in another study was advisable. In addition, patients frequently wanted to wait for approval of a family member before deciding to sign the study consent form, causing an understandable delay in enrollment. Despite these concerns, the response to the invitation to participate in a study using acupuncture was generally well received. Patients, families, and care providers alike were familiar with and accepting of acupuncture as an intervention. Most patients had heard of acupuncture, expressed a general openness to it, and were not surprised that this therapy had been integrated into more traditional medical care at this institution.
Intervention Implementation Provider Receptiveness
A general physician openness to acupuncture therapy was reported. An e-mail was circulated to inform physicians about the start of the protocol implementation. Two cardiologists enthusiastically embraced the study and responded with a very strong endorsement of the study. No negative responses were received from the approximately 40 cardiologists who were associated with the institution, indicating no objection or implied approval. One of 5 surgeons preferred not to have his patients enrolled. Although the latter represented a small percentage of the total number of surgeons, this surgeon attended to a relatively large number of cases in the institution.
Access and Timing of Patient Availability
Access to patients was dependent on the knowledge of the patients' location and availability within the hospital. However, the logistics of implementing the intervention was complex despite the electronic tracking of patients through the NaviCare software system and use of electronic medical records. Even when the patient had been located, multiple circumstances were encountered that impeded, prevented, or delayed the administration of acupuncture therapy, including finding the patient in pain, sleeping, too tired, transferred to another unit, or undergoing other treatments. These circumstances prevented the research staff from obtaining patient consent or delivering the acupuncture intervention.
No recorded instances of staff or provider interference in the implementation of the protocol or acupuncture were noted. If a patient was unavailable for a treatment when the acupuncturist came to deliver acupuncture, the acupuncturists would revisit the patients' room, trying 3 times before abandoning the implementation of the acupuncture visit that day.
Staff Availability
It was difficult to match the availability of study staff with the availability of patients. There were instances, particularly in the evenings or on weekends, when a patient was available but the research staff members were no longer on duty. It was difficult to plan for evening and weekend availability because this would require overtime and prescheduling after a full work week (which was not always possible because of late changes in patient recruitment). This was a significant challenge that was not fully overcome in this feasibility study with the limited funds available.
Ongoing Communication
With the addition of an unfamiliar therapy (ie, acupuncture) in the critical care setting, it was important that the research coordinator established clear communication with the staff in the patient care units. It was important to communicate to providers that a patient was enrolled in the study. Processes were developed to establish a reliable means to communicate in the electronic environment. The front page of the electronic record provided a free text area entitled, "Dear Doctor" or "Staff Alert," to enhance communication with the nurse caring for the patient. This electronic note provided a consistent means of keeping all care providers informed of the patient's participation in research, including pertinent protocol details.
Changing Face of Practice
The acupuncture feasibility study was 1 of 5 pilot studies submitted to the National Institute of Nursing Research/National Institutes of Health as part of a P-20 Center grant. Four other pilot studies were funded in the first round of center funding, and this protocol was funded in the second round of funding. Thus, there was a delay of more than 24 months between study conception and its implementation. This was a significant period during which the cardiovascular practice at this institution had changed appreciably. During this 2-year period, a new technologically advanced heart hospital had opened on the institutional campus. Advances in interventional cardiology resulted in more noninvasive (nonsurgical) revascularization strategies and fewer CABG surgical procedures. Furthermore, when CABG surgery was scheduled, it was frequently scheduled with other procedures (eg, valve replacement or endarterectomy). Because the original eligibility criteria required CABG surgery without other procedures, IRB revisions had to be made to expand the inclusion criteria to include "other" (nonvalve) and valve surgical procedures. A request was made and approved by the funding agency to expand the study timeframe because of the decline in patient numbers and prolonged recruitment and efforts to expand inclusion criteria. However, even with these expansions of time and eligibility, enrollment faltered, and it was determined that recruitment goals could not reasonably be met.
Discussion
This article shines light on the lack of success of a generally well-conceived study protocol that originally showed promise of success, but a number of care-related features and practice realities contributed to our inability to succeed in its implementation. Still, there are lessons to be learned and strategies applicable to future studies can be identified.
With recent national studies documenting the public's increasing interest and acceptance of complementary and alternative therapies, healthcare providers in acute care settings need to be mindful of their use to ensure that potential interactions are considered. In addition, patient preferences for therapies should also be considered. Therefore, providers should continue to examine evidence and conduct studies to evaluate the potential efficacy of complementary and alternative therapies and their possible benefits to their patients. The study protocol was designed to evaluate acupuncture's safety, acceptability, feasibility of delivery, and potential efficacy in preventing atrial fibrillation while hospitalized after CABG surgery. However, integrating the intervention into the flow of care and protocols of practice proved to be difficult. The protocol was developed and refined and trialed by an interdisciplinary team of investigators and practitioners. Perhaps, the most significant challenges included the delay in funding and time delays related to the need for review and approval by 2 IRBs. As time passed from protocol inception to implementation, the number of patients undergoing CABG surgery at this site greatly declined because of the increase in the use of other less invasive procedures to increase blood flow in coronary vessels. The advanced electronic technologies and the unique favorable setting characteristics, however helpful, could not completely overcome these challenges, and although the practice setting was ideal, challenges outweighed the resources available.
On the basis of our experience in implementing this protocol, the criteria for the acceptability of the acupuncture protocol were met. Patients, family, nursing staff, and physicians in general accepted acupuncture as part of the study regimen, with only a few providers denying patient access. The few patient refusals of study participation were likely attributable to stimulus overload as patients coped with the reality of having an unplanned cardiac surgery. No safety concerns were noted during the 9 months of protocol implementation. The main facilitators of study implementation included communication, documentation, and electronic records. The study protocol was refined to accommodate practice realities and patient, research coordinator, and acupuncturist availability.
Facing the reality that a protocol is not feasible and accepting responsibility for this outcome is difficult. However, it may be equally important to acknowledge the factors beyond the control of the investigators. Many studies do not succeed because of overly optimistic plans, poor study design, or flawed theoretical underpinnings. These did not appear to be present in this study. It is not always enough to have a well-designed protocol in the context of rich institutional resources. Our experience illustrated that rapid changes in healthcare practices must be accounted for and anticipation of such change must be part of the design and conception of clinical investigations. In our case, the study was terminated and the protocol deemed unfeasible.
Summary and Conclusions
The acupuncture protocol was judged largely acceptable by staff, patients, and family, and was considered safe for patients. However, because of the time lapse between proposing the study and its implementation, many unforeseen population and practice changes occurred including a decrease in the volume of surgery in this population, changes in the clinical course (reduced time between heart catheterization and surgery), and compression of care associated with shortened lengths of stay, patient enrollment goals could not be achieved and the protocol could not be implemented as planned. The protocol was not feasible as designed for this contemporary acute and critical care setting. The blending of a research intervention protocol to deliver a complementary and alternative therapy such as acupuncture with standard conventional care surrounding CABG surgery proved to be somewhat daunting. Although the setting was seemingly ideal, and the study was refined to accommodate practice realities and acupuncturist availability, the study protocol was not implemented as planned. The potential efficacy of acupuncture as an intervention to prevent or treat atrial fibrillation surrounding CABG surgery remains to be determined. Continued research is needed to evaluate effectiveness of acupuncture in prevention or treatment of atrial fibrillation following CABG surgery.
A number of recommendations were made from our experience of implementing this study of acupuncture as a complementary and alternative therapy in acute and critical care settings. These may be relevant to the study of other complementary and alternative therapies in acute and critical care settings.
Recommendations
Future research should be conducted by an interdisciplinary team of investigators; in the study described, the team of investigatorresearchers was interdisciplinary, adding strength to the problem-solving processes that were required to implement the study protocol. An interprofessional team broadens the resources and perspectives on the protocol and challenges in implementation. It is further recommended that future research be conducted in a setting having a stable, verified high volume of patients having the target procedure for continuous, active patient recruitment, preferably in a reasonably short period of time in light of the nature of rapid changes in clinical practice. To save on time, one can examine time delays evident in each phase of the study. To expedite the IRB reviews, attention could be given to secure IRB approvals immediately upon grant submission. Interventions that are new or nonconventional may warrant "overexplaining" in the application to the IRB because members of the IRB review panel may not be familiar with the therapy or its application. Furthermore, delays in approval for this study of complementary therapy could have been further reduced if the therapy, rationale, and other studies using the therapy had been more fully included in the original IRB application to document its use and safety. Investigators should consider the need to include funds for IRB review (and review of amendments) in their study budgets.
Availability of subjects and scheduling of staff are important considerations. The budget should be planned to potentially include funds for personnel in hours beyond the usual daytime, weekday shifts to more optimally cover times of true patient availability. Having a research coordinator as part of the study team who is internal to the institution can be a distinct advantage. Such a person already has established relationships, knowledge of the broader picture of the continuum of care, and policies, procedures, and electronic health record access.
It is recommended in the selection of populations for testing complementary and alternative therapies that there is the potential consideration of planned elective procedures so that the information about the therapy, recruitment, and administration of the therapy could be done preoperatively, before the procedure, and that efforts be made to increase the flexibility in the scheduling and timing of the complementary therapists. Finally, as in this study, it is advisable to identify and fully utilize the available institutional electronic assets of the setting for communication and data access and retrieval.
Our experience illustrated the fact that rapid changes in healthcare practices must be accounted for and anticipated as part of the design of clinical investigations. In our case, the magnitude of the changes could not be accommodated, and thus the study was terminated and the protocol deemed unfeasible. Much could be learned from reflection on our experience that could be used by others in the planning of future studies, including studies of complementary and alternative therapies in acute and critical care settings.
